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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

Ilesiu OCBOCHUSI TUCITUTIITHHBL:

— 3HAKOMCTBO CTYACHTOB C OCHOBHBLIMU (1)I/I3I/I‘IGCKI/IMI/I ABJICHUAMU U 3aKOHaAMH (I)I/ISI/IKI/I u
BO3MOXKHOCTSIMM ~HMX TNPUMEHEHHS TPH PpEIICHUH 3a1ad, BO3HUKAIOIIUX B HUX IOCICIYIOIeH
npodeccCHOHATLHOM IS TEIILHOCTH;

— 3HAaKOMCTBO C OCHOBHBIMH ()M3UYECKHUMHU BEIMYMHAMHU, 3HAHHE UX OMPEICIICHHS, CIIOCOO0OB M
CANHUI UX UBMCPCHU,

— mpezactaBieHHe QYHAAMEHTAIBHBIX (PU3MYECKUX OMBITOB M MX POJH B Pa3BUTHU HAYKH, 3HAHHUEC
HA3HAYEHUS M MPUHIUIIOB ACHCTBHS BAXHEUIINX (PU3NIECKUX TPHOOPOB.

3amaun:

— ¢GOpMHpOBaHHE Yy CTYJCHTOB HAYYHOTO MBIIUICHHS W COBPEMEHHOI'O0 E€CTECTBEHHOHAYYHOT'O
MHUPOBO33PEHHUS, MPABWILHOTO TOHUMAHUS TPAHUI] MPUMEHUMOCTU PA3NIMYHBIX (U3UYECKUX 3aKOHOB U
TEOpHIA;

— QopmupoBaHue CIOCOOHOCTH OCYIIECTBIISTH MMOUCK, KPUTHYECKUN aHAIIU3 U CUHTE3 WH(OpMAIIUH,
MIPUMEHATHh CUCTEMHBIN TTOAXO/ JIJIsl PEIICHUsI IOCTABIICHHBIX 3a/1a4;

— BBIpabOTKAa HAYaIbHBIX HABBIKOB BEJICHUS HAYYHBIX HCCIEAOBAHUN (DU3MUECKUX SBICHUU U
YMEHHUS OLICHUBATh CTENEHb JOCTOBEPHOCTH PE3YJIBTATOB, MOJYUYEHHBIX C MOMOIIBIO SKCIEPUMEHTAIBHBIX
WU TEOPETUYECKUX METOJIOB UCCIICIOBAHUS.

2 MecTo AUCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Jucnunnuza oTHOcUTes K 6a30Boii yactu 6moka [l «{ucuurinabl (MOIYIIH )>»
[TpepexkBU3UTHI QUCHUILTUHBL: Omcymcmsyom

[ToctpekBu3uThl nucuuriuubl: b1.J[.5.22 Memponoeus, cmanoapmuzayus u cepmughuxayus,
b1.]1.65.24 Teopemuueckue ocHoswl snekmpomexuuxu, b1.J[.B.2 Onexmpuueckue usmepenus, b1.J].B.4
Onexmpuyeckue mawunvl, b1.J[.B.6 Ocnosvr snexmpobesonacnocmu, b1.J[.B.7 Onekmpoobopyoosanue
anekmpuydeckux cemet, b1.J[.B.8 Peneiinas sawuma u asmomamuxa, b1./[.B.9 Oxcnayamayus u monmasic
cucmem anekmpocnabocenus, bl J[B.D.1.2 Onexmpuueckue u 2nekmpouuvie annapamsei, DUAT.1
Duepeocbepesicenue u yuem snepeonompeoneHus.

3 TpeGoBanus Kk pe3yjabTaTaMm 00y4YeHUs MO TUCIUIJINHE

Hpouecc HU3YyUYCHUS NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/Ie CICAYIOMIUX PE3YJIbTATOB 06yquI/151

Kox n Kox n HaumeHoBaHue
HaMMEHOBaHUE WHIUKAaTOpa [Mnanupyembie pe3ynbTaThl 00YUEHUS IO TUCIHUIUIAHE,
(hopMuUpyeMBbIX IOCTHOKEHUS XapaKTepU3yIoIIKe Tambl (POPMUPOBAHUS KOMITETEHITUI
KOMIIETEHITHI KOMIIETEHITUN
YK-1 Cnocoben | YK-1-B-2 3HaTh:
OCYIIECTBIISITh OcymiecTBisieT — BO3MOKHOCTH NTPHUMEHEHUS 3aKOHOB (DM3MKH B BOKHEHIIINX
ITOWCK, KPUTHYECKHI aHAllM3 U |MPaKTUYECKUX MPUIOKCHUSX,
KPUTHICCKHHA cuHTe3 WHGOPMAINY,|— HA3HAYCHWE W  NPUHIMIBl  JCHCTBHS  Ba)KHEUIITHX
aHallM3 W CHHTE3 |MOJIYYeHHOU U3 pa3HbIX | PU3NYECKUX MPUOOPOB
nH(popManuy, HCTOYHUKOB YMern:
MIPUMEHSITh — OOBSICHATH OCHOBHBIE HaONIO/JaeMble MPUPOIHBIE U
CHCTEMHBIN ITOIXO0J TEXHOTCHHBIE  SIBIICHUS ®W  JPPEeKThl ¢ MO3UIUH
IS pereHus byHIaMeHTaIbHBIX (PU3HMUECKUX B3aUMOICHCTBUM;
IMOCTaBJICHHBIX — UCIIOJI30BaTh  METOJBI  aJeKBATHOTO (DU3UYECKOTO U
3a1a4 MaTEeMaTHYECKOTO MOJEIUPOBAHUS, a TaKXKe MPUMEHSIThH
METOAbl (PUBHKO-MATEMAaTHYECKOTO aHall3a K PEIICHHUIO
KOHKPETHBIX €CTECTBEHHOHAYYHBIX U TEXHUYECKUX MPOOIIeM
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Koo n Kon n HaumeHoBanue

HAaUMEHOBAHHE WHIUKATOpa
(bopMupyeMbIX JOCTHKEHUS
KOMITETeHITUI KOMIIETCHIINH

[Tnanupyemble pe3yabTaTbl 00yUeHHs 110 TUCIHUILUIMHE,
XapakTepu3yroIue 3Tanbl GOPMUPOBAHUS KOMIIETCHIIUN

Baajnersn:

MaTeMaTHYIECCKOI'O

HKCIIEPUMEHTA

— HaBBIKAMHM TPUMEHEHHMSI OCHOBHBIX METOOB
aHanmza
€CTECTBEHHOHAYUYHBIX 33/a4;
— HaBbIKaMH 00pabOTKU M UHTEPIPETUPOBAHUS PE3YJILTATOB

TSt

¢uzuKo-
penieHus

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI

4.1 CTpykTypa 1M CUHIIIHHBI

OO0m1as TpyA0€MKOCTh JUCIUIUIMHBI COCTABIISIET 6 3a4eTHHIX enuHHUIl (216 akaleMHUUeCKUX 4acoB).

TpyrnoeMKoCTb,
Bun pabotsr aKaJIeMIYCCKHIX 9acOB
1 cemectp 2 ceMecTp BCETO
OO0mas Tpy10éMKOCTh 108 108 216
KonrakrHasi pabora: 26,5 27,5 54
Jlexmum (J1) 10 10 20
ITpaktryeckue 3anstus (I13) 8 8 16
Jlabopartopusie padoTs (JIP) 8 8 16
Koncynbranun 1 1
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,5 0,5 1
CamocrosiTesibHAas pa6oTa: 81,5 80,5 162
- 8bINOJIHEHUE KOHMPObHOU pabomsl (KonmpP); + +
- CAMON0020moeKa (npopabomxa u nosmopeHue 1eKYUOHHO20
mMamepuana u Mamepuana y4eOHUKo8 u yueoHvlx nocoouti),
- N0020MOBKA K 1AO0PAMOPHBIM 3AHAMUIM,
- N10020MOBKA K NPAKMUYECKUM 3AHAMUSM.
Bun HUTOT0BOI0 KOHTPOJIs (3auer, IK3aMeH, 3auert IK3aMeH
Au(ppepeHupOBAHHBIN 3a4eT)
Pazensr quctuIuineel, u3ydaeMeie B 1 cemecTpe
KosmuecTBo gacoB
Ne HaumeHnoBanwme pasnenon ayAutopras BHeay/I.
pasnena BCETO pabota
T 113 | P paborta
1 ®Du3ndecKue OCHOBBI MEXaHUKH 24 2 0 4 18
2 OcHoBBI MOJIEKYJISIPHON bu3uKu u 23 2 2 2 17
TEPMOTUHAMUKHU
3 DIEKTPOCTaTHKA 20 2 2 0 19
4 ITocTostHHBIN TOK 21 2 2 2 15
5 MarauTtocraTuka 20 2 2 0 19
Uroro: 108 10 | 8 8 82




Paznensl nUCIUIIIIMHBI, U3y4aeMbI€ B 2 CEMECTpE

KonnuecTBo yacoB
Ne HawnmenoBaHue pa3aenos ayArTopHa BHEayIl.
paznena BCETO pabota
T 113 | JIp pabota
6 DJIEKTPOMAarHeTU3M 26 2 2 2 22
7 ®dusznka konebaHuil U BOJIH 21 2 2 2 18
8 Orntrka, KBaHTOBAs MPUPOJIA U3ITYICHHS 21 2 2 2 18
9 DJIeMEHTHl KBAaHTOBOW (U3MKK W KBAHTOBOM 20 2 2 2 18
CTaTHCTUKH
10 ATOMHOE SApO. DJIEMEHTAPHBIC YACTHIIBI 20 2 0 0 18
Wroro: 108 10 | 8 8 82
Bcero: 216 20 | 16 | 16 164

4.2 ConepxxaHue pa3/iesioB AU CHUINIHHBI

Pa3zgen 1 ®duzndeckue 0CHOBBI MEXaHUKH

Mexnynapoanas cuctema eaunuil. Kunemaruka. YpaBaenus Apkenust. Ciiibl B MexaHuke. [lunamuka
MaTepUaIbHOM TOYKHU M MOCTYNATEIBHOIO ABM>KEHUS TBEPOTO Tena. 3akoHbl HploTOHA. 3aKOHBI COXpaHEHUS B
Mexanuke. [Ipunnun otHocutensHocTH [Manmunes. JluHamuka BpamaTebHOTO JIBIXKEHHUS TBepaoro tena. Oc-
HOBBI PEJIAITUBUCTCKON MeXaHWKU. KuHeMaThka u JMHAMUKA TBEPBIX TEJ, )KUJIKOCTEN U ra30B

Pa3nes 2 OcHOBBI MOJIEKYJISIPHOM (PM3MKHM U TEPMOAUHAMMKH

CraTvcTUUeCKUl U TEpMOJMHAMUYECKHH METOJbl MccienoBaHus. MneanbHplii ra3 U €ro CBOMCTBA.
[IpyumeneHne mnepBOro Hayaja TEPMOJMHAMHMKM K H3ompoueccaM. Tpu Hadana TepMOAMHAMUKH,
TepMoHaMudecKkue GpyHKuuu cocrosuus. Pa3oBble paBHOBECHS M MpeBpamnieHus. Kinaccuueckas craTiCTHKA.
SIBnienus nepenoca. PeasnibHble rasel. YpasHenus Ban-aep-Baanbsca

Pa3nes 3 DuekTpocraTuka

DNeKTpUUECKUi 3apsii U ero cBoiicTBa. 3akoH KynoHa. DnekTpocTtaTka B BaKyymMe€ U B BEILIECTBE.
HamnpspkeHHOCTP M MOTEHLMAN 3JEKTPOCTATUYECKOro MO, JIEKTPOCTaTUYECKOe TI0Jie B  BEILIECTBE.
Onextpudeckast MHAYKIs. KongeHcartop. DHeprust dIeKTPOCTaTHYECKOTO TIOJIS

Pa3nesn 4 [locTosiHHbIN TOK

OCHOBHBIE XapaKTEPUCTUKU TOKA. Y CIOBHUS CYIIECTBOBAHHUS DJEKTPHUECKOro Toka. 3akoH Oma amns
OJTHOPOJIHOTO y4YacTKa Ienu B uWHTerpaibHOoM W auddepenuuanpHon (opmax. DJIC. 3akon Oma nmis
HEOJJHOPOJHOTO yd4acTka 1enu. PasBeTBieHHble siektpuueckue mernu. [Ipasuna Kupxroda. Knmaccuueckas
TEOPHSI AIEKTPOIPOBOIHOCTH METAIIOB. TOKHU B Pa3JIMIHBIX Cpeiax

Pa3znen 5 MaruurocraTuka

OcCHOBHBIE XapaKTEPUCTUKU MArHUTHOTO noss. [loBenenue paMku ¢ TOKOM B MarHUTHOM ToJie. OmbIT
Opcrena. MarauTocraTika B BaKyyMe M B BellecTBE. LIMpKyIAMs U MOTOK BEKTOPA MATHUTHOM WHIYKIIHH.
DHeprus MarHuTHoOro nojisi. MaruutHoe nose B Bemectse. GeppomarneTsm

Paznen 6 DiekTpoMarseTusm

[lepemeHHBIM TOK. DJIEKTPUUECKUM KosebaTenbHbl KOHTYp. Pe30HaHC TOKOB, pe30HaHC HANpPSKEHHH.
Omnbitel @apages. Tpancdopmarop. CBs3b IEKTPUYECKMX M MarHUTHBIX Toseidl. YpaBHeHMs MakcBelia.
[IpyHIMIT OTHOCUTEIBHOCTH B 2JIEKTPOANHAMUKE

Paznen 7 ®usznka Koned0aHni U BOJH

['apMOHMYECKMIA M aHTAPMOHUYECKMH OCHMIUIATOP. MaTeMaTudecKuid, MPYKUHHBIA U (U3HYECKuil
MasTHUKH. Knaccudukaius konebanuii. BomHoBble npouecchl. YpaBHeHue Oeryieil BosHbl. MHTEpdepeHius
u tudpakxmys BosH. DHeprus BosHbl. D ekt Homaepa



Pa3znen 8 OnTnka, KBaHTOBasi MPUPOAA U3JTYYEHUS
I'eomerpuyeckas ontuka. OineMeHTbl @Dyppe-onTthku. Portomerpusi. OCHOBHBIE CBETOBBIE U
SHEPreTUYECKHE XapaKTepUCTUKU. TemnoBoe wu3znmydeHue. Dororddexr. Ddpdexkr Kommrona. CaetoBoe

JaBJIE€HHE

Pa3nen 9 DiieMeHTHI KBAHTOBOM (PM3MKA M KBAHTOBOM CTATUCTUKH
Teopust atoma Bomopoma no bopy. CoortHomenuss HeompenenenHocteld ['elizenOepra. Bomusl ne
bpoiinsa. Ypasaenne lpenunrepa s CTallMOHAPHBIX COCTOsSHUE aroma. depMuOHBI U 0030HBI. DJIEMEHTHI
KBAaHTOBOH (DU3MKH TBEPAOTO Tea

Paznen 10 AToMHoe siApo. JJ1eMeHTapHbIe YaCTHLbI
Crtpoenne atomMa W aroMHOTrO sjapa. PamuoakTuBHOCTB. SlnepHble peakTopsl. TepMmosaepHbIE

peakmmu. Turel GpyHIaMeHTaNbHBIX B3aUMOCHCTBUH B mpupose. Kitaccudukanms seMeHTapHbIX YaCTHIT

4.3 JIabopaTtopHbie padoThl

No
HaumenoBanue nabopatopHbix padboT Kon-Bo vacoB
paznena
1 W3ydeHne METOAWKH HM3MEpPEHUS JUHEHHBIX BEIWYMH INTAHTCHIUPKYJIEM U 2
MUKpPOMETPOM; B3BEUIMBAHUS Ha TEXHUUYECKUX Becax; oOpabOTKU pe3yibTaToB
MIPSIMBIX ¥ KOCBEHHBIX U3MEPCHHIA
1 OnpeneneHrue MOMEHTa WHEpPIUM TBepaoro Tena. IIpoBepka 3akoHOB 2
BpAIaTEeIbHOTO IBIKEHHS TBEPJOTO Tela
2 Omnpenenenre Ko huIMeHTa MOBEPXHOCTHOTO HATSKEHUS HKHUJIKOCTH 2
4 Nzyuenue 3akona Oma 111 OAHOPOJAHOTO Y4acTKa IENu 2
6 N3ydenne 3akona OMa 11 HEOTHOPOJAHOTO yYacTKa IeTH 2
7 W3ydenue paboThl anekTpoHHOTO ocuuiuiorpada, purypsl Jluccaxy 2
8 W3ydeHnne 3aKOHOB TEIUIOBOTO W3NMydeHus. OnpeneneHue IMOCTOSHHON 2
Credana-bonbiiMana
9 N3ydyenne 3akoHOB BHemHero ¢oroaddexra. OmnpeneneHue MNOCTOSHHON 2
[limanka
Wroro: 16
4.4 IlpakTuyecKkue 3aHATHS (CEMHHAPBI)
Ne 3ansTHS Ne Tema Kon-Bo
paszznena 4acoB
1 2 Pacuer TepmoamHamuueckux mapaMmeTpoB. (OCHOBHOE ypaBHEHHE 2
MOJICKYJISIPHO-KUHETHUECKON TEOPHH
2 3 Onektpocratuka. 3akoH Kyrnona. HanpsbkeHHOCTh HW - MOTEHIHAT 2
AJIEKTPOCTATHYECKOTO OIS
3 4 PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO TOKA 2
4 5 MaruutHoe noJie Toka. MarHuTHbIE CBOMCTBA BEIIIECTBA 2
5 6 [lepemenHbIii  dnekTpudeckuit TOK. CBs3b  ANEKTPUYECKOTO U 2
MarHUTHOTO TTOJIEN
6 7 DnekTpudeckuil KonebaTesbHbI KOHTYp. Pe3onaHc 2
7 8 DJIeKTpOMarHuTHas  npupoja cBeta. PacmpocTpaHeHue  cBera. 2
WuTepdepenmus n nudpaxius ceeta. ONTHKA aHU30TPOIHBIX CPEJT
8 9 I'mnoreza Jlym ne bpoinsg. CooTHoleHHE HEONpeneTeHHOCTEN 2
I'eitzenOepra
Uroro: 16




4.5 KonTpoJabHasi padora (1, 2 cemecTpnbl)

[TpumepHBbIe 3a/1aHKS TIO BHITTOJTHEHUIO KOHTPOJIbHOM paboThl (1 cemecTp):

3amanue 1. [lIkoapHUK OpocaeT Ma4 B OackeTOOJIbHOE KOJIbIIO. UTOOKI momnacTe B 11eb IPH OpOCKe
nox yriaom oy = 30" K TOPU30HTY, OH JOJKEH COOOLIMTL MUYy HAYallbHYIO CKOPOCTh Vi = V, a IIpH OpPOCKe
nox yrioM o = 60° — HavanbHy0 CKOpOcTh Vv, = v/2. Ha kakoil Bbicore h Hax Toukoil GpocaHms
pacmoIokeHo 6acKeTO0IHHOE KOJIBIIO?

3amanue 2. Ha TputoHe, ciyTHUKE TUIaHeThl HeNTyH, MIIOTHOCTh BO3/1yXa, COCTOSIIIETO B OCHOBHOM
u3 azorta, cocrasiiser 0,13 /v, H3BecTHO, 4YTO 6° 10% MOJIEKYJI a30Ta UMEIOT Maccy 28 r. CKOJIBKO MOJIEKYJT
BO3JIyXa COJIEPKUTCS B KyOHMKe JUIMHOW pedpa 2 MUKpomeTpa (OJUH MUKPOMETP — 3TO MUJUTMOHHAS JIOJISA
Merpa)?

3aganue 3. J[Ba 3apsKEHHBIX METANIMYECKUX MIAapuKa OTTAJIKUBAIOTCS JIPYT OT Apyra ¢ cuiior 3 mH.
[Tocne Toro Kak KaxxaoMy IIApUKY, HE MEHSS PACCTOSTHUE MEXTy HUMH, COOOIIMIIN JOTIOJIHUTEIBHBIN 3apsi
+0,2 MxKJ1, mapuku BHOBb CTaJIM OTTAJIKUBATHCA ¢ cuiioi 3 MH. 3aTeM miapuku mpuBeau B KOHTAKT, MOCIIC
4ero BHOBBH PACIIOJIOKHIIM Ha TOM K€ PACCTOSHUU JPYr OT JApPYyra, U CHOBa OKa3ajoCh, YTO MIAPUKH
oTTaikuBaroTcsa ¢ cunoit 3 MH. Haliaure nucxousie 3aps/pl MApUKOB U PacCTOsIHUE MeKAy HUMU. Dopma u
pa3Mepsl MIAPUKOB OJIMHAKOBBI, Pa3MEPhI IIAPUKOB MHOT'O MEHBIIIC PACCTOSTHUAS MEX Ty HAMH.

3ananue 4. B naboparopun ecTh ABa Kycka MEIHOM MPOBOJIOKU OJJUHAKOBOTO IMONEPEYHOTO CEYCHHUSI.
Ecimu nmBa 3THX KycKa COCOUHUTH NapalIeIbHO W MOAKIIOYHTH K WICAThHOMY HCTOYHHKY TOCTOSHHOTO
HAMpPsDKEHUs, TO BBIACNAIOMIAACA B IIEMH MOUIHOCTH OyneT B 4,9 pa3a Oomblie, yeM €Clid T€ ke KYCKU
MIPOBOJIOKH COCIMHUTH TOCICIOBATEIIEHO M MOACOSANHUTh K TOMY € MCTOYHHMKY. Haiiaure oTHOmIECHUE
JUIMH 3THX KYCKOB IPOBOJIOKH.

3amanue 5. 3ByKOBas BOJHA OT YJAJICHHOTO MCTOYHWKA IMaJlaeT HA CTCHY, MMEIONIYI0 BOTHYTYIO
UWIMHIPUYECKYI0 (opMy, MOJ YIJIOM, ONM3KMM K O, IPUYEM 3Ta BOJHA UAET MEPHEHAMKYISIPHO OCU
murHapa. OnpeaenuTe, B KaKylo TOYKY A BOJU3H CTCHBI CJICyeT MIOMECTHTh YyBCTBUTEILHBIN MUKPO(DOH,
9TOOBl OH 3apErucTPUPOBAT MAKCUMAIbHO BO3MOXXHYIO MHTEHCHBHOCTH 3ByKa. Halimute paccrosiHue OT
3TOW TOYKH A JI0 CTCHBI U JI0 OCH IHIIMHIPA.

[TpumepHBIe 3a/1aHUs IO BBIIOJIHEHUIO KOHTPOJIBHOU paboThl (2 cemecTp):

3amanue 1. Pagmonepenatunk, paboTaomuii Ha CIYTHUKE, MO3BOJSET (UKCHPOBATH €0 YIIIOBOE
nonokenrne. OHAKO MPENIOMIICHHE PAAMOBOJIH B atMocdepe nmpudoAUT Mpu 3TOM K HEOONbIIOH ormoke.
Tak, 11 CIyTHHKA, BUAUMOIO II0J yriioM 45° K BEpPTUKaIM, OMMOKA COCTABIAET [BE YIJIOBBHIX MUHYTHI.
Omnpenenutsb Moka3aTensb MPEeTOMIICHUS PAAUOBOIIH aTMocdepoil, cuuTas e€ TONIIHUHY MaJloil IO CPaBHEHUIO
C BBICOTOM, HA KOTOPOM JIETUT CIIyTHHK.

3amanue 2. J{7as yMeHBIICHUS JOJIM OTPaXEHHOTO CBETa OT MOBEPXHOCTH CTEKJa HAa HEE HaHOCST
TOHKYIO TUIEHKY, TIOKa3aTellb TPEIOMJICHUS KOTOpOM MEHbINE TOoKa3aTens TMPEeTOMIICHHUsS CTeKJIa
(mpocBetnenue ontuku). Kakoil HaMeHbIIel TONIIMHBI UIEHKY C TOKa3aTeleM MpenomiieHus n = 4/3 Hajo
HAaHECTU HA TMOBEPXHOCTh CTEKJIA, YTOOBI MPU MaJCHUH (HOPMAIBHO K MOBEPXHOCTU) CBETA, COACPIKAIIETO
U3Iy4yeHue OBYX AIUH BOJH ¢ A1 = 700 HM u Ay = 420 HM, OTpak€HHBIN cBET ObUT MaKCUMAIbHO OCialJIeH
It 00enx IIvH BOJIH?

3ananue 3. [Ipy HEKOTOPOM MaKCHMATBHOM 3HAYCHHH 3aJIeP’KUBAOIIEH Pa3HOCTH MOTEHIIMAIOB HA
BaKyyMHOM (poToasieMeHTe (OTOTOK C MOBEPXHOCTU KaToj/la, 00JydaeMOro CBETOM C JJIUHOW BOJHBI AQ,
npekpamaercs. Ecnmu M3MeHHTh NIMHY BOJHBI CBETa B O = 2 pasa, TO A MpeKpameHus (GoToToka
HEO0OXOMMO YBEIIMUUTH 3aEP>KUBAIOIIYI0 PA3HOCTh MOTEHIIMAIOB B 3 = 3 pa3za. OnpeaenuTh JJIMHY BOJTHBI
A0, ecnu u3BecTHO, uTO paboTa BhIXoJa Marepuana katoga A = 1,89 »B, a moctosnnas Ilmanka h =
6,63-107>* JIx-c. 3apsix snekrpona e = 1,6-10 ™ K.

3ananue 4. ATOM BelIECTBa C aTOMHBIM BeCOM A, KECTKO 3aKpEIUIEHHBIH B KPUCTAILNIMYECKOMN
peméTKe, MOTJIoMEAaeT CBET C 4acToTon Vo. Ilpm kakoi dacrtote OyaeT HaOIIOIATHCSA TMOTJIOIMICHHE B ATOM
BEILlECTBE, HAXOAAIIEMCSI B Ta3000pa3HOM cocTosHUN? Macca IpoTOHa paBHA my,.

3ananue 5. Ecnu HanpaBUTh MOTOK MPOTOHOB HAa KYCOK JibAa U3 TshkENoil Boasl DO, To nmpu MUHU-

MaJIbHOM KMHETH4YeCcKoi 3Hepruu npotoHoB E; = 1,4 MsB npoucxoaut sipepHas peakuusi ¢ 00pa3oBaHUEM
anep »He. Kakylo MUHMMAIbHYIO KHHETHYECKYIO SHEPrHIo E, Halo cOOOIIUTH SApaM AeHTepHs, 4To0bI MpH

HX IOITaJIaHWH Ha KYCOK JIbJla U3 0OBIYHOI BOJBI IIPpOU30IIJIa 3TA KC AACpHaA peaKumI?



5 Y4yeOHO-MeTOAMYECKOE 00ecTIeUeHHe TUCITHIIINHBI
5.1 OcHoBHas auTEpaTypa

Hukepos, B.A. ®usuka: coBpeMeHHbIN Kypc: yueOHuk / B.A. HuxepoB. — 2-¢ mu3a. — Mocksa:
N3narenbcko-ToproBas kopropanus «Jlamkos u K°», 2016. — 452 c.: un. — ISBN 978-5-394-02349-1; To
ke [Dnexkrponnbiii pecypc]. — Pexxum noctyna: http://biblioclub.ru/index.php?page=book&id=453287.

5.2 lonmosiHuTEIbHAS JIUTEPATYPaA

1 TameikoBa-bymkesuu, .M. ®usnka: yuebnuk: B 2 4. / .M. TamnsikoBa-bymkesud. — 2-¢ us.,
ucrp. — Munck: Beimmitmrast mkona, 2014, — Y. 1. Mexanuka. MonekynsapHas ¢Gu3MKa U TEPMOJIMHAMHKA.
DnexTpuuecTBO U MarHeTusM. — 304 c.: ui., cxem. — bubmmorp. B kH. — ISBN 978-985-06-2505-2 (u. 1). —
ISBN 978-985-06-2507-6; To xKe [DnekTpoHHBII pecypc]. — Pexxum JOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=235732.

2 TamubikoBa-bymkesuy, .. ®usuka: yuebnuk: B 2 4. / U.W. TamnsikoBa-bymikesuy. — 2-e u3n.,
ucnp. — Munck: Bemmiimas mkona, 2014, — Y. 2. Ontuka. KBanroBas ¢usuka. CTpoeHue u U3NISCKUE
cBolicTBa BemiecTBa. — 232 c.: mi., cXeM., Tabin. — bubnuorp. B kH. — ISBN 978-985-06-2506-9 (u. 2). —
ISBN 978-985-06-2507-6; To xKe [DneKTpOHHBIH pecypc]. — Pexum JIOCTYTIA:
http://biblioclub.ru/index.php?page=book&id=460883.

5.3 llepuoauueckue U3IaHUA

Beiciee oOpaszoBanue B Poccum: skypHas. — MockBa: MOCKOBCKHI TOCYJl. YHUBEPCHUTET ICUaTH
um. U.®denopora, 2020.

5.4 UnTepHeT-pecypcsl

1 ®usuka. Y4eOHbII KOMIBIOTEPHBII Kypc koMnanuu «Dusnkon» [DnekTpoHHbIi pecypc]. — Pexum
nocryma: https://physics.ru;

2 https://www.coursera.org/ — «Coursera», MOOK: «®usuka B ombitax. Yacte 1. Mexanukay;
«®u3uka B onbitax. Yacte 2. DnekTpuuecTBO U MarHeTu3M»; «®Pusmka B onbitax. Yacts 3. Konebanus n
MoJieKyisipHas ¢pusnkay; «dusuka B onbiTax. YacTs 4. BosHbI U onTHKaY;

3 https://biblioclub.ru/ — 9bC «YHuBepcurerckast OMONIMOTEKA OHIIANH;

4 http://techlibrary.ru/ — Hexommepueckmii mpoekt «TexHudeckas GHOIMOTEKAY;

5 https://elibrary.ru/ — Hay4nas s1ekTpoHHast ONOIHOTEKA;

6 http://katalog.iot.ru/index.php — ®enepanbublii nopran «Poccuiickoe 0Opa3oBaHuey,

7 http://window.edu.ru/window/catalog — EnnHoe okHO mocTymna k 00pa3oBaTelbHBIM pPECYpCaM.

5.5 TlporpammHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMbI COBPeMEHHbIX HH(OPMAIMOHHBIX TEXHOJIOT U

[IporpamMmmHOe obecriedeHune, UCMOIb3yeMble MPU MPOBEACHUM ayJUTOPHBIX Y4YEOHBIX 3aHATUN U
OCYILECTBICHUH CaMOCTOSTEIbHOW pabOThI CTYJACHTAMU:

1 onepanumonnast cucrema Microsoft Windows;

2 Microsoft Office;

3 BeG-npunoxenue «YHuBepcaiabHas cucrema tectupoBanus bI TN »;

4 SIunexc Opaysep;

5 eLIBRARY [DnekTpoHHBI pecypc]: Hay4yHas dyekTpoHHas OubOnmoreka / OOO Hayunas
aneKTpoHHas oubnmoreka. — Pexxum moctyma: https:/elibrary.ru;

6 Koncynprant Ilmioc [DnexTpoHHBIN pecypc]: cmpaBouHo-mipaBoBasi cuctema / Kommnanus
Koncympranr Ilmroc. — DmektpoH. gaH. — Mocksa, [1992-2020]. — Pexwum goctyma:
http://www.consultant.ru/;
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7 http://www.en.edu.ru/ — EcrecTBeHHO-HayuHbII 00pa3oBaTeIbHBIN MOPTaN (PU3nKa, XUMHS 1 OHOJIOTHS);

8 https://educon.by/index.php/materials/phys — ®usnka. YueOHbie MaTepuasr;

9 http://pravo.gov.ru/ — OdunuansHbli HHTEPHET-TIOPTAN PaBOBO HHPOpMaIuu. ['ocyqapcTBeHHAs
crcTeMa MpaBoBOM HH(POPMAIIHH.

6 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne JUCHUIIINHBI

VYyeOHble ayIUTOPUH Ul TPOBEICHHS 3aHATHI JIEKIMOHHOTO THIIA OCHAILICHBI: NEPEHOCHBIMH
MYJIbTUMEANA-TIPOCKTOPAMH U TMPOCKIIMOHHBIMH SKpaHaMH, HOYTOYKOM; MOCAJOYHBIMU MECTaMH MJis
o0yJaromuxcsi; paboYrMM MECTOM TMPENOIaBaATENs;, YIeOHOM TOCKOM.

Aynutopuu IS CaMOCTOSITENIbHOM pPa0OThl OCHAIEHBI: KOMIUIEKTaMU YYEHHYECKOW Mmebenu,
KOMITBIOTEPHOU TEXHHKOW MOJKIIOYCHHON K ceTu «HTepHeT» M o0ecredeHneM I0CTyla B AJICKTPOHHYIO
nH(popMalnoHHo-00pa3oBaTenbHyto cpeay OI'Y, aeKTpOHHBIM OUOIHMOTEYHBIM CHCTEMaM.

KoMnbproTepHbIil KJIacC OCHAIICH: CTALMOHAPHBIM MYJIBTUMEIUA-TIPOEKTOPOM U TPOEKIHOHHBIM
9KpaHoM, OOOpyAOBaHHWEM Jid OpraHU3aluu JIOKAJbHOW BBIYMCIUTENBHON CETH, MPOrPaMMHBIM
obecriedeHneM «YHHMBEPCAIbHBIH TECTOBBI KOMIUIEKC», NEPCOHAIBHBIMH KOMIIBIOTEpaMH, paboYuM
MECTOM IpernojaBaTess, yueOHO! JOCKOH.

s nmpoBeneHUs J1abOpaTOPHBIX 3aHATUN HcHoJb3yeTcsl jabopatopusi «Dusmka» OCHaIEHHAS
CJIEYIOIIMMHU KOMIUIEKTaMH JIa0OpaTOPHOTO 00OPYIOBAHMUS: IITAHTCHIIUPKYIIM, MUKPOMETPHI; TEXHHUECKHE
BECHI; yCTaHOBKa J1aboparopHas «Mastauk ObepOeka» ¢ 3JeKTPOHHBIM OJIOKOM, YCTaHOBKa JIabopaTopHas
«Onpenenenuss kodpduIMEeHTa MOBEPXHOCTHOTO HATSDKEHUS >KUIKOCTH METOJOM Karmelb U METOAO0M
OTpBIBAa KOJIbLIa», YCTaHOBKA JabopaTtopHas «l3yuenue 3akona Oma uis ydactka nenu u Vzyuenue 3akoHa
Oma [ HeOZHOPOJIHOM LieNu», yCTaHOBKa JaboparopHas «l3ydeHus 3IeKTpOMAarHUTHBIX KONeOaHWH U
¢uryp Jluccaxxy ¢ mOMOIIBIO AMEKTPOHHOTO ocumiuiorpaday, ycraHoBka 1abopatopHast «V3ydeHus 3aKOHOB
u3nydeHus: abcomoTHOro uepHoro tena. Ompenenenue mnoctosiHHOM Credana-bonbimana», ycTaHoBka
naboparopuas «M3yuenmst BHemHero Qorodaddexra. IlpoBepka 3akoHoB CroseroBa. OmpepeneHue
nocrosinHoi [lnanka». B maboparopun UMerOTCs CTallMOHAPHBIN MYJIbTUMEINA-IIPOCKTOP U MPOEKIIMOHHBIN
9KpaH, MOCaTO0YHBIC MECTa I O0ydJaromuxcs, padoyee MECTO MperoaaBarels, yaeOHas JTOCKa, yueOHbIC
CTEH/IBI.

VY4eOHblE ayAWTOpWUU IS TPOBEACHUS TNPAKTUYECKUX 3aHSATHH OCHAIICHBI: TEPEHOCHBIMH
MYJIbTUMEINA-IPOCKTOPAMUA M MPOEKIMOHHBIMU 3KpaHaMH, HOYTOYKOM, IOCAJOYHBIMH MECTaMM JJIst
oOydJaronuxcsi, pabounuM MECTOM TPENoaaBaTelis, yaeOHON JOCKO.

YyeOHble ayaUTOpPUM Ul TPOBEICHHs] TPYNIOBBIX KOHCYJbTALMM, TEKYIIEr0 KOHTPOJIS H
MPOMEKYTOUHOW aTTeCTAllMM OCHAIEHBI: KOMIUIEKTAMH YYEHHYEeCKOH MeOenn, KOMIBIOTEpaMu C
nojkiaoueHueM kK cetn «HTepHeT» M obecredeHneM JAOCTyHa B AJIEKTPOHHYIO HH(OPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y, a51eKTpOHHBIM OHOTUOTEYHBIM CHCTEMAM.

[Tomerienue U1t XpaHeHUs U TPOPUIAKTHUECKOTO 00CITy)KHBaHUS Y4eOHOI0 000pYyJ0BaHUSI.

K paboueii npocpamme npunazaromcsn:

e DoHJA OIEHOYHBIX CPEICTB ISl MPOBEACHHS MPOMEKYTOYHOW aTTECTallMM OOYYaroIIMXCS IO
JTUCLUTUINHE;

e MeTonuueckne ykazaHus JUisl 00 yJarOIIMXCs 0 OCBOCHHIO JUCITUTIITNHBL.
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